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(54) FIBER TYPE OPTICAL WAVE CIRCUIT ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To suppress the radiation loss by 
continuously changing the refractive index distribution 
in the axial direction while keeping the normalized 
frequency of a fibrous element, which consists of a 
core layer and a cladding layer, approximately constant, 

CONSTITUTION: A fiber type optical wave circuit 
element consists of a core layer 51 and a cladding layer 
52, and the cross section of the core layer 51 in both 
ends 51a and 51b has about circular symmetrical shape, 
and the normalized frequency is kept approximately 
constant between both ends 51a and 51b and the 
refractive index distribution is so set that the 
electromagnetic field distribution is continuously spread 
in the axial direction. Consequently, the incident optical 
wave from one end 51a keeps the peculiar mode while 
suppressing the radiation loss during propagation and 
reaches the other end 51b. If the cross section shape 
of the core layer 51 in both ends 51a and 51b is set in 
accordance with the electromagnetic field distribution of the optical wave circuit element 
connected to both ends 51a and 51b, the radiation loss accompanied with mismatching of the 
electromagnetic field distribution due to connection is suppressed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 




http://www1 g.ipdi.ncipi.go jp/PAl /result/detail/main/wAAA9aayP5DA363033706P... 05/01 /24 



Searching PAJ 2/2 ^—iy 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAA9aayP5DA363033706P... 05/01/24 



©^tt^ittl^iSr^ (A) 0H63-337O6 

©Int el." aWUSe-^ lTl^Sa« ®i^§S BB«I63^(1988) 2^130 

G 02 B 6/10 C— 7370-2H 

C 03 B 37/12 A-8216-4G 

G 02 B 6/00 3 5 6 Z-7370-2H gglf^ ^ ^gacogfc 4 Q^IOM) 

®# SB PS61- 177365 
@m Sa Pa61( 1986) 7 ^280 

nnmm3o0km i ^ffl refpei^^ 3 ^ s b aa«A's««^^is?T<^ r pssisi^sm^^is^ 





m 








n as 


'gj««{lll^m±@236 






m 










St^J^filj^mii-^ 2 T s 1 s 1 






IS 








s n 


'g«u^iij^m>i-^2Tg isi-^ 






SB 


A 


Jll Ji 




- fiis 


'gt«m{ai^m±si236 




®n 




A 













^ ^ 

I . 38 W 0) « » 

(3) ^rmt^^v'TA^^^mtif^hiXi^^r^ 
* <^ lai <o ffi j£ <o IB fiSf flB*c©ita4i^*< tt — <7) 

(4) - ia *r ^ tli *i Us P3 -e « a> S ^ ^ 
^:m]»<l«P]^^-e«U. n « fBI -C J£ ^ ^ ^ ^ 



S % tit 13 K "7" . 
(6) ^ jS (D «l ffi 3S ^ tt S AS rr ^ ^ i»< ^ n 5^ « 

(8) 3r®^^?rT=-fxifea:*»e4cy. mm 



K 3(E ^ . 





7 V 7* -f {T U 






V W ^ <D -f 3t- V 




(3) ^ 


e $E O 7 r v< 












(o n m ti: 




^ ^ Jl 






-a 








* ^ * C t ^ 






ffl <^ tt 




m ^ 


* — a ^ -5 




-set 


t± a -e . U . 






^ la ^ tt isi 


V* T ft . 






S . IP 


ffi £ <o 56 @ 






o JS ^ ^ ^ 1^ « 






s t ^ ^ © ^ 




^ ^ 


4: ffl S c 2: * 




«t @ % 


. 15 ^Sb ^ CO u — 




it i±m 


- * - K 3lfc 3^ r 






% -C # « ^ C9 




mm ^ 


o -C * PB 5 




19 1 


2 0 8 ). 






* « 0 85 3(? ^ (i 




31 ttlt » 


* rit & 




ft n 


-c V* s :^ ^ y 




^ ? 5c 


2S £ <o J: ^ ^ 





-30 



C ^ o » ft ] 

:&« is « * n -c . 

r ^< ^ <r> n n ^ <r> 'T^XA % 

* *5 :^ 3r o ^ . 
^ ^ j^S *s * « . 







■C ? -5 7 T 


-f ^< 


0 








HI 




i" 


a c 




X isi <s ^ 




* 










C fSl 


S! 


W ife a ;te. 


ib <0 ^ ^'i 
















B! O 


3B W It Jfe <7> 


y r ^< M 










1- 






£ H % 


W 2: * <0 Sa 


J&. ^ ^ 




% ^ 












Jfc i 




















— <o 


^ t± * =3 


T t ^ 9 






I/- 










fy ^ ^ 


7 T ^ ^< 


^ =f- -c h U 


* 


IE a 


<t 










a »3? — 


35 ^^ {5i ^ o 


•o s iff ^ 






-Js 






m 




l» ^ 


>fk U -C a 


c t 4$ fit 






y 


r 








tft tk ^ 


E8 5(5 ^ K ^ 


















tfi <D 


55 « <i , 3 


r m h ^ 7 












t 




fb ft ^ 


7 T -f ^< 


3ft ^ -c * y 


» 


* CD 










< 


i± m 


* (± * <o 


nn CO £ jSE <o 




0r !9 








& 




ti < t 


— <0 SB "C 


<r> mmm ^ 




*5 * 


P3 










t t 


t> »c . s iff 


m ^ ts 7tf^ Wi 


:^ 




J® 










<b L r 


i C 




y 


T ^ 


✓< 








HI 




K Ifi & . 


















to 


» W (i . =x 


7- S ^ ^ 




7^ •< 








t 






. m aa & 


% eft 0) ?S {K 




3fr 








« 


3 


t e 


• * a 7 r 


^< (7? 51? ^ 






«9I 






n 



r a . 

U. Ji- o i«i o B iff ^ » * *5 f& & ^ fls U 





r jSB 






0* 




J 


t l± 


m I 0 




Jr^ftTT- — -^< — 










# n 


. 3? i& 






T 




H If 


J: C 




» 9{ £ . 3 . 









^frara 63-3370(5 (3) 

\z . i^yv'T^^^irmyvy^-j^'^mm^^Wi^ 

n I. -hi y r ^<yy 7 ^-A^in;^L-ctt?l# 
ISit/ ^ y 7" 4 iT u (o <o - ^< h ^ it: flk 

C ffl 3 

m — <D <o y r >f /<M*Jfel§ltt^^(o^=*; 

X V* 5 . 

mS.t/Ym-Ym Cm; 1 , 2 , 3) "C^^n 
•tux, m==l<73B5^iii=3<7>B5t6r>RflxJ±t 

— a«fflfi<o®iff^^5i^4^ Ufc ^ <DXi^ 

^ . rplrS.K:i±JSirr^^?lilc-:>v^X<0 — iwtu 
X - ifi *5 * R flfJ . ffi « *s P« H * X * a t> 05 



31- 



HBT?#^P3^#lis-ci5a h <o ^ h ^ tf . 
7 (04^«)BrS3lc^lt«JS«r^^ato^»:«r^^2& 



?5RIB3 63-3370(; (4) 
lacair^-c, 72it^8«±*H-e*v=xTe9 

h ts: 7 T 'f'<2a3feaftElK3R^cr> — SB-e*y. 
a , 1 1 b-c^^cifidJS^^tcJSiff^^:?^^ 
tniarSi 1 a , 1 1 bCDrai±4r-^r:^12^U 

%«Wr®l 1 a , 1 1 b-T«]fe^lc|C:dsaj:^)r 

fiP^. ^^f^iii^i 8^c^v^-c. :^*<i:^*fi-r 
in^UfcgS^>»cov^T»± K — -'^v h <o ^ &t & ifi 
< * y • * * 3* a -cin ^ L^a^Kov^x 

=**7'r^^<i 7l75»:^f^i]^^^B-^-ca»fi9l^:a^ 

5 a(Dtt»c^*n-Clr^« j^fl 
«t**»JCi^— -rfcy. ^-5-crrr'f^<17ic 
It S ^ & S ^ y O K - ^ it t4 — S -c * 

7K:j:-,-cl»rifc*H*3t«tiatt39f^ttjE^ 



32- 



. c <75 15 W 










■ 1 

V 




I 3 ^ 


21 4^ 
51 3 


^ ^ ifi& 31 _fc . ^ 


y 


11 


7 ^ — I. I 


4 . X 5 


iX zi 




u 


-c » y 






is. Biff m ^ 


3? ^ * 


Jt. If 


— V h 
















«: m a 










. ± 9 ts: 


Jffi *f ^ ^ 


lb ^ 


» S at> 




i± , m 




7T 


iSim <r> ± & 






U » A >f 




V ffl 




o 


:i t 7b^ m ^ 
































mmifi I c 


fJ5 — O 55 


m {■«■ 


^ lb D 










m 9 m i± 


« Rl O 


S5 — 


<0 ^ H O 




r ^ ^< 


SI 






o - |g ife 


V! « 




■rr 


* y . 


5 


X 


3 r s -e 


* y , 5 


2 


7 V X 




4^ » 


X 




a . ecu: 


. m 5 


I a 


,51b 




» tt s 




T 


m 5 X <r> m 


m m m ^ 


(± 


^ n ^ ^ 






X 




^ u . ^ « 


5 1a. 


5 I 


h <0 ^ 




X ti: 


jE 




^ ^3 ti[ ft « 


tt - 




% o o » 












■C 4 . 














0 « It 




Z in. *~ 


£m 


m 


C m ; 1 . 


Z » 3 ) 








IS » 




1.7 


(± . — 6 


1 a tc itj 




1 1 


a 


12 ^ 


-4- 


»- 


^ Z I - 


Z 1 «i Id 




X ^ 


<o 






Ja. 






A * * 




X « U 




Ah 


tt6 1 bc»v*t:(± 




1 c B 




J: ^ 


''X 


m 

rJ 






•C Ir^ 4 . 












P9 « ffi 6 


1 a 


,61b 




K » 




X 


(i . =3 r 


6 1 CT) ^ 




*s 


:^ 






fJ 






4 . 13 1 


0 


la » 


It 




Z 2 - Z 2 






<0 S ^ ^ 




1^ 






b B u: ^ 






^ 5fr e 




Ji^ « 








& PS 




v> 










- « 6 1 


a (C 








Va 






MC -tr 4^ 

■ff yj 7^ <K 


•c 


lb y . 






6 1 b(7>^n*i*R 




■e Jb 4 J: 




« 








K SI 


» ^: U 


X 


m 






















m zi<o mm (ommiH t 


L -c i± m 


1 


2 B ic 




i- 


i d »t . 3 


r s 7 I 




m « 


7 


1 a . 


7 


1 


b-Cl«PJj^T?*U. 




l» ffi OS 7 


2 


C Z a 




Z 




« k: t- a 






fig 


X 



5g # n X 4 . 

«e-5X, — j(85 1 a**<pAi»Uyt*«ili. e 

* - K*«^Uxte«5 1 b-.5ijat-4. 

Wiesi a , 51 blclSttcSFn^^^ft 
lHlK5R^ODmm9?^^3^bPi^^fi!;^f-ti:XPI«85 1 



a , 5 1 b O 3 T 




5 


1 <^tttl8fS5^:U:4Sftj?U 


X » it tf , ffi 1^ IC 


J: 










i- 




UX<7>ttfiB 






s - 


|g » «f! 2 C m - 03 






*c ^ ) 


^ 1 0 SI (± . :^ 


ESI 


<D 






1^ 




fi^«:^t-%Ox*y, 6 


1 ii3T/sx* y 




6 


Z i± T vT- < if fS ^ 










C C »i , 3 T S 


6 


1 


fl i ifc ibp» ^pig 

c^ — J{86 1 acoStfffnSJE? 




y 




iiito A • 1 iter JJk 

iAfl36 1 b^vtiQrnn^^ 




X 




4. ?e-DX» mm^^i^ 


* 4 . C 5^ ^ «± 


n. 




n ^ t ux«rj«re%:ftL 


X 5 . «i «f BS 


7 


2 














7 




8m«^) tLXfflV^-5 
















J* Jo ) 


m 1 3 0 (± , :^ 
















0 K X » 8 


1 


i± 


:7r^'<S[il»5K^xi5» 


y . 3 r s 8 2 i 




9 


V ^ < v4rS8 3Rt/tt 


5R ^ 8 1 4 3 7 ffi 


8 


2 




8j4UxSJttfc4ri.y5^8 4fc*»&ft4. 


X . M 8 1 a ^ 


8 


1 


bKC/ttBS8 1 c^8 1 


dtXl±B«^^^^:m3*«#i*oX»y. iCSi!58 1 


a 8 1 b a t/ « 


m 


8 


1 c t Q 1 d t <D Pul X li 




^ -fk U X 4 • 


c c K la 3? ft c 


t 


l± 


, ttaB81b^81clc 


«v^xe»5lt<oS** 




ic a: 3*5 a * ^ K , 


m 




a>«3S55>K:*d < ft 


4 


J: 





33 — 



1 . 3 tL m <0 ^ tk.^ ^ V -C ib iz. % <0 -C ^ 



1 . 3 p. 


m »c ;B 


"C 


55 




7 


|. ^ ^ 


;^ <± l<l 5 |L m 


-e 4 *» 


<^ . @ ^ « 






0 


. 1 d 


B 


ic « « 


ti 4f * 




4 


0 




m 


JU T 


U 


lO: It tL (£ «: 


f=> ft . 




















. :2b 1^ % ^ 








8 1 «: 


ffl 1/^ -C X 5jf ^ 


V 1^ -f X ^ ;t IX 


1 


5 




m 




-r n tf . c 


(± B K 7 


ff 9 yf. t 


if 








A y B 


K 


7 XT 7 5^ t 


-e Ji t3f PI S rar <7> 














7 T 














-e * S 






m 1 6 


la (± 7 r 


>f 


✓< 






7 ♦ — 


A 


9 1 ID « «f 


OS B C » 


1 5 a GSI 


<o 


A 




A 


^ m »r 




) -c A y , 




« li -c 


& 
















B K 7 >!r 


9 








« ^ 






*t 9 5 , 


9 6 05 — 














4f *t 9 6 C 


» fiS It 


, c n <3 














9 5.96 


«: « ^ 


-tfr T , 6 


4 


0 






a S -c 


3 


0 ^ Rfl « 




(C » ^ ;^ 




-c 






4^: a> 


9 


74^0^ 




iT m y 










A 9 8 


* ft » * . 


C W fl. 9 


7 ^ V 




i» 


A 


y 


B K 7 


/r 


? S -e -t 


o> m m it^ ^ 




zx 


r 






*• 


- A 9 9 ^ 


:G 3S JB >c 


^ - ^ I 


0 


0 


4: 




u -c «» 


A -r s . 


c (o J: 


-7 IC U 


r 




» 








7 ♦ - A 


9 1 (± ai 


1 


S 


a 




»c ^ 


J: 


7 ic jta s 


9 3 k: J: 


-3 "C Ad flj 




n 


■c 




31 # # 


n 


« c ^ IT «: 


U . 2R 1 


7 H ic ^ 




J: 






ibD j» a: <b 


* n -c . 3 


r » 1 0 


1 t ^ 9 




7^ 






» I 


0 


2 IS i- 



— 34 







lal B6 








St 
















y 




9 


1 7 T ^< 7^ y 7 




— A 


ir . 




^ S 


9 


2 


-c 


m 




ISl 


31 * 


* n 




T 




9 


3 




* « *S . 7 r ^< 9 


3 


(C (t 


3e K 






9 


4. 








iSt 


32 


fls -t 








m 






* n ^ • 






* 












X 


J± y 3fe <y B 


K 


7 ^ 






=3 r 








m 






B 


K 7 




^ 










7^^ i^i^fflKttfflU 








n 










<r> 


JS^^tijj' y ^ u <o 




^ fi 








46 






it 






8 ^ 




2 


. 9 


% 




< 


<o 








n £ 






4^ 


y 













A 






Tel 


X ^ 


5t- >- ^ *i a>5 /fe , ^ y X. 3*? K - ^< )- 




U X 


ir^v7=-f v^©! 0 24«K:lt|tt^a. 






»-C<0«:»tttai3l* Ute^T ^'<9 3<0 






31 




a y :5r y «>AOi£fftA3^ffi<|N;«n5« 






y. 35K:ia3r^affi*«<ux^U'>A 










u -t 


a c t 2^ X S . 






iJt*::. tt3l$ Ufc7r -f 9 3 (i0rS 






^cr)«HrUfc7r-f-'<9 3* 






9 4ICj:r>T»**lfik*»^. fiP^. C 








7^ 


< ^y 


*r m \ 0 2(D4><o:<iy'^Afc:fe>f:^v 








3^ 






















y. !j&saj^^:^^s«i*ffli« + *ssi 







